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DETAILED ACTION 

Continued Examination Under 37 CFR I.IU 
A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 
1.114, Applicant's submission filed on 5/7/2007 has been entered. 

Claim Objections 

Claim 27 is objected to because of the following informalities: please change the 
semicolon at the end of line 1 to a colon. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections xmder this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 18, 22-24, and 26 rejected under 35 U.S.C. 102(b) as being anticipated by Kimura 
et al. (US 6796627 B2). 
Regarding claim 18: 

Kimura et al. disclose an apparatus comprising: 
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a supply tank (9a-9d; Fig. 1); 
a pump (21; Fig. 2); 

a priiit cartridge (7a-7d; Fig. 1) having a printhead (6; Fig. 2) and a print cartridge 
reservoir (unreferenced space in subtank 7 containing float 31; Fig. 2); 

interface electronics (control circuit of Fig. 16) coupling the print cartridge, the pump 
and the supply tank (Fig. 16); and 

a set of computer executable instructions operable on the apparatus to: 

track an ink volxmie in the print cartridge reservoir (subtank consxmied ink 
counter 109; col. 19, lines 16-18); 

track an ink volume in the supply tank (main tank residual ink counter 110; col. 
19, lines 57-59); and 

transfer ink from the supply tank to the print cartridge reservoir via the pump 
(col. 2, lines 42-53) using a variable refill frequency (col. 16, lines 42-67 show that refill is done 
according to the number of ink drops ejected, which is variable according to printing, flushing, 
and cleaning operations) when an ink volume remaining in the supply tank (for the purpose of 
examination, "an ink volume" is read as a volume corresponding to the predetermined value A) 
substantially equals an ink volimie used to refill the print cartridge reservoir (e.g. steps S13-S15 
in Fig. 17 and col. 19, lines 25-33, 38-42). 
Regarding claim 22: 

Kimura et al. also disclose that a pumping session of the pump is operable to mix ink 
between the supply tank and the print cartridge reservoir (col. 5, lines 14-18). 
Regarding claim 23: 

Kimura et al. disclose an image forming device, comprising: 
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a processor (e.g. consumed ink amotmt calcvdator 107, Fig. 16); 

a memory (coefficient provider 108) coupled to the processor (Fig. 16); 

an ink transfer and tracking module (control circuit of Fig. 16) to: 

track an ink volume in the print cartridge, reservoir (col, 16, lines 61-63); 
track an ink volxraie in the supply tank (col. 17, lines 10-13); and 
transfer ink from the supply tank to the print cartridge reservoir (coL 5, lines 14- 
18) using a variable refill frequency (col. 16, lines 42-67 show that refill is done according to the 
number of ink drops ejected, which is variable according to printing, flushing, and cleaning 
operations) resulting from when a total ink volimae remaining in the supply tank substantially 
equals an ink volxime to refill the print cartridge reservoir (col. 5, lines 14-18 and col. 20, lines 1- 
8; the total ink volume in the supply tank is used to refill the cartridge reservoir at some point 
since the supply tank becomes empty). 
Regarding claim 24: 

Kimura et aL also disclose that the ink transfer and tracking module includes software 
to track print cartridge reservoir and supply tank ink volumes (ink counters 109 and 110 are 
based on results from calculator 107; Fig. 16) based on print job consumption (col, 16, lines 52- 
60). 

Regarding claim 26: 

Kimiu-a et al. also disclose that the ink transfer and tracking module includes software 
to transfer ink from the supply tarJc to the print cartridge reservoir when the print cartridge is 
empty (col. 24, lines 52-58 and steps S42-44, Fig, 23). 



Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 12, 17, 27, 28, and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cowger et al. (US 5788388) in view of Kimura et al. (US 6796627 B2). 
Regairding claims 1 and 17: 

Cowger et al. disclose a computer readable medium having a set of computer 
executable instructions thereon (col. 4, lines 55-57) for causing a device to perform a method for 
refilling a print cartridge reservoir (14; Fig. 3), comprising: 

tracking an ink volume in the print cartridge reservoir (col. 4, lines 55-57); 

refilling of the print cartridge reservoir from a supply tank (refill bottle; col. 6, lines 63- 
65) using a variable refill frequency (col. 6, lines 34-40 shows that refill is done according to an 
ink usage counter, which col. 5, lines 8-21 shows that the ink usage coxmter value is variable 
according to the quantity of ink droplets used) resulting from when the ink volxmie in the 
supply tank substantially equals an ink volxmie to refill the print cartridge reservoir to a 
predetermined level (col. 7, lines 1-7 shows that the refill bottle is n times the volume of the 
cartridge, and that the cartridge is refilled n times, while col. 6, lines 37-40 shows that refill 
occurs when the cartridge is empty; therefore, just before the nth refill, the volume in the ink 
refill bottle is substantially equal to the volume required to refill the cartridge). 

Cowger et al. do not expressly disclose the step of tracking an ink volume in a supply 

tank. 
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However, Kimura et al. disclose the step of tracking an ink volume in a supply tarik 
(col. 17, lines 14-21), 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to track the ink volume in the supply tank of Cowger et al. The motivation for 
doing so, as taught by Kimura et al,, is to determine whether the supply tank is in an "ink end 
state" (col. 18, lines 11-19). 
Regarding claim 2: 

Cowger et al. also disclose that the step of tracking the ink volume in the print cartridge 
reservoir includes using software to track in consumption during print job processing (col. 4, 
lines 55-60). 
Regarding claim 12: 

Cowger et al. disclose a method for refilling a print cartridge reservoir (14; Fig. 3), 
comprising: 

tracking an ink volume consumed from the print cartridge reservoir during print job 
processing (col. 4, lines 55-57); 

refilling the print cartridge reservoir from a supply tank (refill bottle) when the print 
cartridge reservoir is empty (col, 6, lines 37-40, 63-65); and 

refilling of the print cartridge reservoir using a variable refill frequency (col. 6, lines 34- 
40 shows that refill is done according to an ink usage coimter, which col. 5, lines 8-21 shows that 
the ink usage coimter value is variable according to the quantity of ink droplets used) restdting 
from when a remaining ink volume available in the supply tank substantially equals an ink 
volume consimied since a previous print cartridge reservoir refill (coL 7, lines 1-7 shows that the 
refill bottie is n times the volume of the cartridge, and that the cartridge is refilled n times; 
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therefore each refill amount is equal to the volume of the cartridge. Just before the nth refill, the 
volume in the ink refill bottle would be substantially equal to the volume consumed since a 
previous refill). 

Cowger et al. do not expressly disclose the step of tracking an ink volume in a supply 

tank. 

However, Kimura et al. disclose the step of tracking an ink volume in a supply tank 
(col. 17, lines 14-21). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to track the ink volume in the supply tank of Cowger et al. The motivation for 
doing so, as taught by Kimura et al., is to determine whether the supply tank is in an "ink end 
state" (col. 18, lines 11-19). 
Regarding claim 27: 

Cowger et aL disclose a printing device, comprising: 

a processor (24); 

a memory (20); 

a print cartridge (12) having a printhead (32) and a print cartridge reservoir (14); and 
interface electronics coupling the processor, the memory, and the print cartridge (Fig. 2); 
means (drop coiinter) for tracking an ink volimie in the print cartridge reservoir (col. 4, 
lines 55-58); and 

means (obvious to col. 6, lines 63-65) for refilling the print cartridge reservoir from a 
supply tank using a variable refill frequency (col. 6, lines 34-40 shows that refill is done 
according to an ink usage coimter, which col. 5, lines 8-21 shows that the ink usage coxmter 
value is variable according to the quantity of ink droplets used) resulting from when an ink 
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volume remaining in the supply tank substantially equals an ink volume to refill the print 
cartridge reservoir to a predetermined level (col. 1, lines 1-7 shows that the refill bottie is n 
times the volume of the cartridge, and that the cartridge is refilled n times, while col. 6, lines 37- 
40 shows that refill occurs when the cartridge is empty; therefore, just before the nth refill, the 
volimie in the ink refill bottle is substantially equal to the volume required to refill the 
cartridge). 

Cowger et aL do not expressly disclose means for tracking an ink volume in a supply 

taxJ<. 

However, Kimura et al. disclose means (109) for tracking an ink volume in a supply 
tank (col. 17, lines 14-21). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to track the ink volume in the supply tank of Cowger et al. The motivation for 
doing so, as taught by Kimura et al., is to determine whether the supply tank is in an "ink end 
state" (col. 18, lines 11-19). 
Regarding claim 28: 

Cowger et al. also disclose that the means for tracking ink volume in the print cartridge 
reservoir includes software for tracking ink volume consumption based on processed print jobs 
(col. 4, lines 55-58); and 

Kimura et al. also disclose that the means for tracking ink volume in supply tank 
includes software for tracking ink volxune consxmiption based on processed print jobs (col. 27, 
lines 16-18). 
Regarding claim 30: 
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Cowger et al. disclose all the limitations of claim 27, as well as the limitation that the 
means for refilling the print cartridge reservoir from the supply tank when an ink volume 
remaining in the supply tank substantially equals an ink volume to refill the print cartridge 
reservoir to a predetermined level includes software operable to track an amount of ink 
consumed since a previous print cartridge reservoir refill (col. 4, lines 55-58). 

Cowger et aL do not expressly disclose that the means for refilling the print cartridge 
reservoir from the supply tank when an ink volume remaining in the supply tank substantially 
equals an ink volxmie to refill the print cartridge reservoir to a predetermined level includes 
software operable to track a total ink volxmie remaining in the supply tank. 

However, Kimuira et al. disclose means for refilling the print cartridge reservoir from 
the supply tank that includes software (col. 17, lines 21-25) operable to track a total ink volume 
remaining in the supply tank (col. 17, lines 14-18) and an amount of ink consumed since a 
previous print cartridge reservoir refill (col. 16, line 61 - col. 17, line 6). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in die art to track the ink volume in the supply tank of Cowger et al. The motivation for 
doing so, as taught by Kimura et al., is to determine whether the supply tank is in an "ink end 
state" (col. 18, lines 11-19). 

Claims 3-5 and 29 are rejected under 35 U.S.C. 103(a) as being xmpatentable over Cowger 
et al. (US 5788388) as modified by Kimura et al. (US 6796627 B2), as applied to claim 1 above, 
and further in view of Farr et al. (US 6874861 B2). 
Regarding claim 3: 
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Cowger et al. as modified by Kimura et al. disclose all claimed limitations except that 
the step of tracking the ink volume in the supply tank includes using software to track the ink 
volume transferred from the supply tank to a print cartridge reservoir. 

However, Farr et al. disclose tracking an ink volimie in a supply tank using software 
(col. 4, lines 26-30) that tracks the ink volume transferred from the supply tank to the print 
cartridge reservoir (coL 13, lines 35-42). 

Therefore, at the time of invention, it woxild have been obvious to a person of ordinary 
skill in the art to the ink volume tracking techniques of Farr et aL into the invention of Cowger 
et al. as modified by Kimura et al. The motivation for doing so, as taught by Farr et al., is to 
determine characteristics of the printing fluid and a printing fluid level (col 4, lines 2-10). 
Regarding claim 4: 

Farr et al, also disclose that the ink volume transferred is tracked using electrical probes 
(32, 34; Fig. 2) connected to a flexible conduit coupling the supply taiJ^; to the print cartridge 
reservoir (col. 3, lines 43-56 and Fig. 2). 
Regarding claim 5: 

Farr et al. also disclose tracking the ink volume (col. 13, lines 35-42) using an optical 
sensor (col. 1, lines 27-30). 
Regarding claim 29: 

Cowger et al. as modified by Kimura et al. disclose all claimed limitations except that 
the volume in the print cartridge reservoir and supply tank reservoir includes software for 
tracking ink volume transfer from the supply tank to the print cartridge reservoir. 

However, Farr et al. disclose tracking ink volumes based on volume transfer from the 
supply tank to the print cartridge reservoir (col. 13, lines 35-44). 
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Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to use the ink volume tracking techniques of Farr et al. into the invention of 
Cowger et al. as modified by Kimura et al. The motivation for doing so, as taught by Farr et al., 
is to determine characteristics of the printing fluid and a printing fluid level (col. 4, lines 2-10). 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kimura et al. (US 
6796627 B2) in view of Shibata et al. (US 5561453). 
Regarding claim 19: 

Kimura et al. disclose all the limitations of claim 18, as well as the limitation that ink is 
transferred from the supply tank to the print cartridge reservoir through a flexible conduit 
using a pump (col. 5, line 63 - col. 6, line 7 and col. 6, lines 15-19). 

Kimura et al. do not expressly disclose that the pump is a peristaltic pvunp. 

However, Shibata et al. disclose a ptrnip that is a peristaltic pump (col. 4, lines 37-42) 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize a peristaltic pump into the invention of Kimura et al. The motivation 
for doing so, as taught by Shibata et al., is to urge the ink through tubing (col. 4, lines 37-42). 

Claims 20 and 21 rejected xmder 35 U.S.C. 103(a) as being unpatentable over Kimura et 
al. (US 6796627 B2) as modified by Shibata et al. (US 5561453), as applied to claim 19 above, and 
further in view of Hahs et al. (US 5710579). 
Regarding claim 20: 
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Kimura et al. as modified by Shibata et ai. disclose all claimed limitations except that 
one or more sensors are positioned adjacent to the flexible conduit to detect a fluid and air 
mixture therein. 

However, Hahs et al. disclose one or more sensors (sensors 34, Figs. 5 and 6) positioned 
adjacent to the flexible conduit to detect a fluid and air mixture therein (col. 4, lines 25-29). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize sensors adjacent to the flexible conduit into the invention of Kimura et 
al. as modified by Shibata et al. The motivation for doing so, as taught by Hahs et al., is to 
detect voids in the ink flow (col. 1, lines 56-62). 
Regarding claim 21: 

Kimura et al. as modified by Shibata et al. disclose all claimed limitations except that 
the flexible condmt is transparent, and wherein the apparatus further includes a light emitting 
source and a light detector positioned opposite one another around the transparent flexible 
conduit. 

However, Hahs et al. disclose a flexible conduit fliat is transparent (col. 4, lines 26-27), 
and wherein the printer further includes a light emitting source and a light detector positioned 
opposite one another around the transparent flexible conduit (col. 4, lines 24-25 and Fig. 6). 

Qaim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kimura et al. (US 
6796627 B2) in view of Farr et al. (US 6874861 B2). 
Regarding claim 25: 
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Kimura et al. disclose all the limitations of claim 23, as well as the limitation that the 
transfer and tracking module includes software to track ink voltmies (col. 27, lines 16-18 and 
Fig. 16). 

Kimura et aL do not expressly disclose that the ink volumes are tracked based on a' 
pumping session from the supply tank to the print cartridge reservoir. 

However, Farr et al. disclose tracking ink volumes based on a pumping session from the 
supply tank to the print cartridge reservoir (col. 13, lines 35-44). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to use Farr et al/s ink volume tracking methods into the invention of Kimura et al. The 
motivation for doing so, as taught by Farr et aL, is to determine characteristics of the printing 
fluid and a printing fluid level (col. 4, lines 2-10). 

Allowable Subject Matter 
Claims 6-11 and 13-16 are allowed. 

Please see Office Action dated 1/8/2007 concerning reasons for allowance. 

Response to Arguments 
Applicant's arguments filed 5/7/2007 have been fully considered but they are not 
persuasive. Applicant argues that Kimura et al. and Cowger et al. do not teach transfer of ink 
from a supply tank to a print cartridge reservoir using a variable refill frequency. Examiner 
respectfully disagrees. As shown in the above rejection, Kimura et al. disclose that the refill 
procedure is done according to the nxmiber of ink drops ejected. This number is dependent 
upon various operations wittiin the printer (e.g. printing, flushing, cleaning) that occur at 
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variable times and rates (col. 16, lines 42-67). Therefore, the frequency with which the refill 
operation is performed must be variable according to the various operations within the printer. 
Similarly, Cowger et al. disclose that the refill operation is done according to an ink usage 
counter (col. 6, lines 34-40), and that the value of the ink usage counter is dependent upon the 
nxmiber of ink droplets that the printer has used (col. 5, lines 8-21). Therefore, the frequency 
with which the refill operation is performed must be variable according to the nim\ber of 
printing procedures performed. 
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Communication with the USPTO 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shelby Fidler whose telephone number is (571) 272-8455. The 
examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, Ihe examiner's 
supervisor, Matthew Luu can be reached on (571) 272-7663. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for impublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http:/ / pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Shelby Fidler 
Patent Examiner 
AU 2861 
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